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[57] ~ ABSTRACT

A method of pelletizing glass batch materials including
commercially available sand, soda ash, salt cake, other

(111 3,969,100
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minor glass forming materials, dolomite having an av-
erage (statistical mean) particle size less than 15 mi-
crons, and limestone having an average (statistical
mean) particle size less than 250 microns is disclosed.
The process mvolves the steps of mixing the glass
batch materials together. A pelletizing regime 1s estab-
lished on a rotating, pelletizing disc in which three
zones of pelletization exist in the form of a pellet nu-
cleation zone, a pellet growth zone, and a pellet tum-
bling zone. Each of the zones exists generally from the
top of the pelletizing disc downwardly in a curved
fashion over an area of the pelletizing disc with each
zone having a discernable width. A prescribed amount
of water is added to a portion of a pellet growth zone
established on the pelletizing disc. A prescribed
amount of a caustic soda solution is also added to a

portion of the pellet growth zone spaced downwardly

from the top of the pellet growth zone. The caustic ad-
dition is in the form of a wide stream generally cen-
tered with respect to the centerline of the pellet

. growth zone and spread across a substantial portion of

the width of the pellet growth zone. A prescribed

~amount of the mixed glass batch materials are added

to a portion of the pellet growth zone spaced down-
wardly from the caustic addition position. The batch
materials addition stream is in the form of a wide
stream generally centered with respect to the center-
line of the pellet growth zone. The stream of batch
materials is spread across a substantial portion of the
width of the pellet growth zone. The caustic addition
stream has a width in the range from shghtly less than

the width of the batch materials addition stream to a
width of about 70% of the batch materials addition

stream. Both the addition streams are centered with
repsect to one another. |

5 Claims, 4 Drawiug Figures
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METHOD OF PELLETIZING GLASS BATCH
| MATERIALS

BACKGROUND OF THE INVENTION

Investigations have shown that the maximum amount

of glass which may be drawn from a glass-producing

2

| - age partlcle size for the dolomite and the limestone

furnace can be increased if the batch materials melted

to form the glass (including caustic soda, soda ash,

sand, limestone, salt cake and other minor ingredients
such as carbon and rouge) are added to the furnace in
a granulated or pelletized form instead of the conven-
tional loose batch form. Basically, pelletizing is a pro-
cess in which finely divided materials are placed on a

10

15

pelletizing device such as a rotating, inclined disc and -

sprayed with a liquid for the purpose of forming pellets.

The raw materials to be pelletized in the pelletizing °

device are carried under a liquid spray. Seed pellets are
formed when droplets of the sprayed liquid draw a few
raw material particles together. In some: cases, the pro-
cess is aided by a compacting action of scrapers acting
against the sides and the bottom of the pelletizing de-
vice. Seed pellets are carried under the raw material
feed stream and are coated with new feed materials.
The alternate wetting and coating of the mdividual
pellets plus the rolling and tumbling action imparted to
the pellets by the pelletizing device cause the pellets to
grow in s1ze. The size to:which the pellets grow is con-
trolled by controllmg the varlables of the pelletizing
Process. -

The ability to form pellets of proper size with an
adequate green strength (strength when pellets are
wet) does not necessarily mean that when the pellets
are dry they will have adequate strength to resist both
the crushing and the abrading forces encounted during
the handling associated with glass manufacturing oper-
ations. It is necessary to thoroughly dry the glass batch
pellets prior to placing them in ‘a melting furnace as
even a little residual moisture can cause the pellets to
explode in the furnace. The dry pellets must be strong
enough with withstand the drops, tumbling and storage
conditions encountered in a pellet handling and storage
system in which the pellets are moved from a pellet
dryer to storage and then to a meiting furnace.

The prior art teaches that the soda ash of the glass
batch materials may be replaced, in whole or in part, by
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caustic soda. The caustic soda provides. the sodium ' |

oxide for the final glass which had been previously
provided for by the soda ash. This prior art is best
illustrated by U.S. Pats. 3,542,534 and 3,726,697 and
Canadian Patent 923,209. These patents show the mix-

50

ing of glass batch materials and the use of caustic soda

as a replacement for soda ash. In this prior art, the glass
batch materials and the caustic soda are mixed together

35

prior to introduction of the mixture to a pelletizing

device. The patents also indicate that 1t is necessary to

reduce the pamcle size of all the materials involved i in

the process in order to successfully pelletize.
Our co-pending patent application entitled “A Pro-
cess for Producing Pre-Treated Glass Batch Materials

and the Glass Product Produced Thereby™, filed Feb.

27, 1975, and assigned Ser. No. 553,858, describes a

process for producing high strength glass batch pellets
in which caustic soda is used as a replacement for some
or all of the soda ash that would otherwise be used in
- the glass batch. That application is hereby incorporated
by reference. The application teaches that if the aver-
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used in the glass batch materials is controlled within
specific limits, the rest of the materials used in forming
the glass batch pellets may be standard, well-known
glass making materials. In particular, that application
teaches that if the dolomite used has an average (statis-

" tical mean) particle size less than 15 microns, prefer-

ably less than 7 microns, and the limestone has an
average (statistical mean) particle size less than 250
microns, a strong pellet may be produced which resists
the crushing and the abrading forces encountered in
normal handling operations.

Ttisan object of this invention to provide a method of
manufacturing strong pellets of glass.batch materials on
a pelletizing disc. It is a further obiect of this invention
to provide a method of making pelletized, glass batch
materials in a process using a rotating pelletizing disc 1n
which 70 to 85% of the glass forming materials used are
the commercially available materials heretofore em-
ployed in the manufacture of glass.

'SUMMARY OF THE INVENTION

This invention is directed to a method for producing
glass batch materials in pelletized form and, more par-
ticularly, a method of producing pelletized glass batch
materials in which the dolomite and the limestone em-
ployed are sized to a particular size range while the
other materials are not.

In accordance with the teachings of this invention,
glass batch materials including commercially available
sand, soda ash (sodium carbonate), salt cake (sodium
sulfate), other minor glass forming materials, dolomite
having an average (statistical mean) partlcle size less
than 15 microns, preferably less than 7 microns, and
limestone having an average (statistical mean) particle
size less than 250 microns are mixed together. A pellet-
izing regime 1s established on a rotating pelletizing disc
in which three zones of pelletization exists. The three
zones of pelletization include a pellet nucleation zone,
a pellet growth zone, and a pellet tumbling zone. Each
of the zones exist generally from the top of the pelletiz-
ing disc downwardly over an area of the pelletizing disc
with each zone having a discernable width. A pre-
scribed amount of water 1s added to a portion of the
pellet growth zone. A prescribed amount of a caustic
soda solution is added to a portion of the peliet growth
zone spaced downwardly from the top of the zone. The
caustic addition is in the form of a wide stream gener-
ally centered with respect to the centerline of the pellet
growth zone. The caustic addition stream is spread
across a substantial portion of the width of the pellet
growth zone. A prescribed amount of the glass batch
materials are added to a portion of the pellet growth
zone preferably spaced downwardly from the caustic
addition position. The mixed batch materials are added
in the form of a wide stream generally centered with

respect to the centerline of the pellet growth zone and

spread across a substantial portion of the width of the

pellet growth zone. The caustic addition stream has a
width in the range from slightly less than the width of
the glass batch materials addition stream to a width of
about 70% of the batch maternals addition stream. Both
addition streams are centered with respect to each
other.

Further details of the method of the invention 1in-
clude the location of the glass batch materals addition
stream generally over the widest portion of the pellet

growth zone. Also, water added to the pellet growth
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zone may be added in a stream generally centered with
respect to the centerline of the pellet growth zone and
spaced above the caustic addition stream. Generally,
the water stream has a width equal to the width of the
caustic addition stream. Also, the pellet growth zone
and the pellet nucleation zone may be either separate
zones or a combined, single zone. |

The method of this invention produces stable operat-
ing conditions on the pelletizing disc in which pellets of
a uniform size are continuously delivered from the disc
over a prolonged period of time. Variations in the size
of the pellets as a function of time are generally elimi-
nated and the operation of the disc 1s a substantially
stable process.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of an apparatus which
can carry out the process of this invention.

FIG. 2 is a schematic drawing of a rotating, pelletiz-
ing disc in which a pellet growth zone and a pellet
nucleation zone are separate.

FIG. 3 is a schematic diagram of a pelletizing disc in
which a pellet growth zone and a pellet nucleation zone
are combined.

F1G. 4 is a schematic drawing, in cross-section, show-
ing the addition streams on a pelletizing disc used to
carry out the process of this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

General Discussion

The method of this invention will be described for
manufacturing glass batch materials for supplying a
glass melting chamber which is used to melt glass for a
float glass chamber. The invention is, however, applica-
ble to the manufacture of glass batch materials in pel-
letized form for use in the manufacture of any glass
composition so long as the glass composition 1s one
which contains percentages of alkali oxide, calcium
oxide, and magnesium oxide sufficient to allow ade-
quate quantities of caustic soda, limestone, and dolo-
mite to be used therein to achieve the development of
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ents. The upper limits for each of the two different
solutions is about 1 Ib. of caustic solution to 4 Ibs. of
dry ingredients. Beyond this upper limit, too much
liquid is generally supplied to the pelletizing disc and
the size of the pelletized product is not controllable.

The main component essential to the production of
strong pellets is the finely divided dolomite. The dolo-
mite should be present in the glass-making matenals in
a minimum amount. In order for proper bond forma-
tion to occur to produce pellets having adequate
strength and abrasion characteristics, the dolomite
preferably should make up at least about 10% by
weight of the total dry feed. The upper limit on the
dolomite, as well as the upper and lower limits on the
remaining raw materials of the batch, are not exphicitly
limited by pelletizing. The limits of these materials are
set by the desired final glass composition. The glass
composition can range through the compositions ac-
ceptable for manufacturing both flat glass and con-
tainer glass provided the above minimum dolomite
restriction is generally adhered to.

Salt cake (sodium sulfate) is used primarily as an aid
for melting the glass batch. Sulfate useage In the past
has generally been in the range of from 5 to 20% by
weight of the dry materials for flat glass manufacture.
The higher sulfate content is generally used for manu-
facturing tinted glass. Sodium sulfate may, however, be
objectionable because its use results in the emission of
gaseous and solid sulfur compounds when the batch
materials -are melted. It has been found that by using
pellets as the batch material for a glass melting furnace,
the sodium sulfate content of the pellets may be re-

duced to 0.25%. These pellets still melt within a reason-
able period of time to form homogeneous glass free of

unmelted batch even though the sulfate level has been
reduced. We have also found that up to 5% of the soda
of the final glass composition can be achieved from
sodium sulfate without detrimental effect on overall
pellet melting characteristics and emission levels.

Table 1 shows the compositions of clear and tinted
glasses manufactured by the Glass Division of Ford
Motor Company

a required bond strength in pelletizing and drying. Table 1 |
The 39lution concentl:ation and amount of caustic Ovide Clear —_
soda which may be used in the process disclosed herein _ — —— —_—
is a variable. Any solution concentration may be used. 2:853 | Bt T3
The two most common are 50% & 73%. The amount of Fe,O, " .09 | B 52
caustic soda solution used is best linked to the total ﬁdg% g-g? | ggg
weight of dry material feed, rather than to the weight of ., Na,O | 1375 1370
a specific material in the feed. The minimum amount of };28 .g? .g?
caustic soda solution which will pelletize glass batch s:): | 20 _ 0
materials is about 1 lb. of 73% caustic solution per 24 e —
Ibs. of dry ingredients. If a 50% caustic soda solution is
Table 2
U. S. Screen Sand Soda Ash . Salt Cake Dolomite Limestone
Size (Cum.Wgt. % On) (Cum.Wgt. % On) (Cum.Wgt. % On) (Cum.Wgt. % On) (Cum.Wgt. % On)
30 — t0.5 1tol R — _
40 —t0 5.5 6.5 to 12 5 — —
50 .5 to 25 27 to 36 5 — -
70 7 to 60 60 to 66 30 — —
100 47 to 90 80 to 81 57 — 3.0
140 85 to 98 94 to 95 90 —
200 98 to 99.7 98 to 99 98 — 18.4
325 — 33.8
Pan 100 to 100 100 to 100 100 100 100

used, the lower limit of caustic soda addition becomés
about 1 1b. of caustic solution to 16 lbs. of dry ingredi-

The materials employed to make the compositions of

Table 1 are set forth in Table 2. Table 2 discloses the
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general size range of the various materials employed in
the manufacture of such glass composition.
Sand, soda ash and salt cake are all commercially

available glass making matenals. These materials are

the standard matenals generally available throughout
the United States for manufacturing glass. The dolo-
mite and limestone normally used in glass manufacture
is generally larger in average particle size than the
materials specified for use in the process described
herein. The particular dolomite and limestone used 1n
our process are available, however, in commercial
quantities at reasonable prices. The limestone and do-

lomite may be purchased from commercial raw materi-

als suppliers to the glass industry.

The caustic soda used in the method of this invention
may be any concentration of a liquid caustic solution.
However, the most readily available concentrations are
a 50% caustic solution and a 73% caustic solution. As
described above, either one of these two solutions may

be used and may be used preferably wnthm the llmlts
descrlbed |

: Discussion of the PrQCess
Reference is made to FIG. 1 which shows a schematic
form of apparatus which may be used 1n practicing the
“method of this invention. The apparatus employed in
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the described embodiment of the invention is generally

identified by the numeral 10. The raw materials making
up the glass batch composition as described in the
previous section of this specification are stored in large
storage bins (not shown). The raw materials are me-
‘tered from their storage bins in a prescribed amount,
for example, in amounts to make the final glass compo-
sition described, onto a feed belt 11 which by the end
of its length contains all the materials in a side-by-side
or overlying manner. The feed belt 11 delivers the raw
materials to a material mixer 12. The mixer 12 mixes
the materials and then delivers them to a feed belt 13.

30

35

The belt 13 delivers the materials to a hopper 14. A

bucket conveyer 16 lifts the mixed raw materials to a
discharge chute 18 for delivery to a raw materlal stor-
age hopper 20. o

The raw material storage hopper 20 includes a meter-
ing device 22 which deliver prescribed quantities of the
mixed raw materials to a feed belt 24. The feed belt 24,
in turn, delivers the materials to a rotating pelletizing
disc 28. At the pelletizing disc, a solution of caustic
soda delivered to a spray nozzle 30, through a suitable
piping system (not shown), is sprayed on the raw mate-
rials in order to cause them to pelletize The manner of
pelletization will be described in greater detail below.
The caustic solution has a temperature generally in the
range from 100°F to 180°F. Also added to the disc is a
small amount of water. Pellet size is controlled by the
total amount of liquid added to the pelletizer, all other

variables being held constant. Since the sodium hy-

droxide contributes a glass component (Na,O) and

cannot be varied, a small amount of water must be
‘added to the disc.

The continuous delivery of the caustic soda solution
to the disc along with the continuous delivery of the dry
ingredients produces a continuous stream of formed
pellets of a prescribed size. The pellet size is controlled
by controllmg the variables of the pelletizing disc as 1s
known in the pelletizing art. The continuously devel-
oped pellets are discharged from the pelletizing disc 28
through a discharge chute 32. The discharge chute, n
turn, delivers the green pellets to a feed belt 34 which

40
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delivers the pellets through a spreader device (not
shown) to the first of a pair of dryer belts 36 and 38
contained in a multi-stage drying furnace 40. When a
16.5 foot diameter pelletizing disc is used, typically
2.25 tons per hour of caustic solution and 0.75 tons per
hour of water may be sprayed on 15.1 tons per hour of
raw materials to produce 18.1 tons per hour of green
pellets. O
" In order to make the process a commercially feasible
one, the time of drying and the amount of energy em-
ployed in the drying of the pellets has to be reduced to
an absolute minimum. We have found that by using
dolomite and limestone of the specified average parti-
cle size, the drying of the pellets can be accomplished
on a conventional conveyor-type dryer in less than one
hour to produce pellets having the strength required for
subsequent handling operations. While the drying of
pellets may take more or less time in other types of
dryers, the drying time in all cases will be commercially
reasonable if the dolomlte and limestone of prescribed
size 1s used. |

The pellets conveyed by the feed belt 34 to the first
dryer belt 36 and subsequently to the second dryer beit
38 are dried on the dryer belts as they move through
the multi-stage drying furnace 40. On the dryer belt 36,
typically a 3 inch layer of pellets is subjected to a 250°F
updraft airflow at a rate of 250 cubic ft. per minute for
5 minutes and a 275°F downdraft airflow of about 250
cubic ft. per minute for 6 minutes. The semi-dry pellets
are then distributed onto the dryer belt 38 to form a 9
inch thick layer. On this second belt, pellets are sub-
jected to a 350°F updraft of about 250 cubic ft. per
minute for 12 minutes and a 370°F downdraft of about
250 cubic ft. per minute for a period of 18 mnutes to
dry these pellets. Because of the particular sizes se-
lected for the dolomite and the limestone, as previously
stated, the drying action can take place in the relatively
short period of time thereby requiring a reasonably
sized dryer facility. The product also has a strength
sufficient for subsequent handling.

~After the pellets are dried in the multi-stage dryer
furnace 40, they are discharged from the end of the
dryer belt 28 onto a slide 42 which delivers them to a
bucket conveyor 44. The bucket conveyor 44 lifts the
pellets to its top for placement in one of two areas. For
a first placement, the pellets can be delivered to a
charging conveyor belt 46 which leads to the glass
melting tank associated with either a float glass furnace
or any other glass using structure. In this case, the
handling of the pellets is directed from the slide 42 to
an end use in a melting furnace. As an alternate, the
bucket conveyor 44 can deliver the pellets to a dis-
charge chute 48 which, in turn, delivers the pellets to a

- storage bin 50 for temporary storage. When pellets are

35

60

65

demanded at a rate greater than the pellet production
rate from the multi-stage dryer furnace 40, the storage
bin delivers the pellets through a metering device 52
and a chute 54 to the bucket conveyor 44 to hft the
previously stored pellets to a location where they are
dischargeable onto the charging conveyor belt 46.

Description of Pelletizing Process

The pelletizing disc 28 and the manner in which it is
used in the process of this invention will be best under-
stood by reference in FIGS. 2, 3 and 4.

- In FIG. 2, the pelletizing disc 28 is shown in a sche-
matic representation. The direction of rotation of the
disc is in the direction of arrow A shown on the figure.
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In FIG. 2 a pelletizing regime having three zones of
pelletization 1s shown. A first zone is a pellet nucleation
zone 60 and 1t 1s identified with the nomenclature
Stream I. In Stream I small neculi pellets are formed
when small pieces of raw materials are bonded together
by action of the liquid. A central zone is a pellet growth
zone 62, this zone being identified as Stream II. In
Stream Il the nuclet pellets are alternately wetted by
liquid and coated by dry material to grow into larger
pellets. A third zone 1s a pellet tumbling zone 64 which
1s 1dentified as Stream IIl. In Stream III fully grown
pellets are tumbled to cause them to densify and
strengthen.

- The pellet nucleatlon zone 60 and the pellet growth
zone 62 extend generally from the top edge of the
rotating disc to the bottom edge thereof with each zone
having a discernable width. The pellet tumbling zone
64 extends in an area where the pellets are carried
upwardly and would, therefore, extend from the bot-
tom portion of the pelletizing disc up towards the top
portion to the location where the pellet nucleation and
the pellet growth zones commence. A scraper 66 is
provided to aid in compacting and directing of the
pellets.

In FIG. 3, the pellet growth and nucleation zones 60

and 62 are combined into a single zone in which pellets
are both nucleated and grown.
- In accordance with the teachings of this invention,
the addition point of the caustic soda solution stream
and the dry material feed stream is critical to the con-
tinuous production of pellets of generally uniform size
and shape over a prolonged period of time. Both feed
streams should be nearly as wide as the zone on which
they fall and should be centered over the zone along a
general centerline of the zone, for example, the center-
line 68 shown for the pellet growth zone 62 in FIG. 2.
Pellet growth will continue slightly to the left of the
feed streams as wet pellets continue to pick up loose
dry feed materials tumbling in the pellet bed. It is also
necessary to keep the feed streams away from the right
most edge of the pellet regime. At this edge, the feed
materials tend to stick to the pelletizing disc bottom
and sides rather than to form larger pellets by sticking
to the nuclei and undersize pellets. If the materials stick
on a disc surface, it is scraped off by the scraper 66 to
form trregular shaped, generally off-chemistry, agglom-
erates often referred to as ““mud lamps™. In addition,
the caustic soda solution sprayed directly onto the pan
bottom loosen a normal thickness built-up layer of
materials causing the loosened material to break away
from the disc bottom. This break away results in the
loss of a smooth bottom surface and the flow patterns
on the disc necessary for stable operations are upset
and the chemical stability and disc control can be lost.
It is important, then, to keep raw material feed stream
and, especially, the caustic soda feed stream away from
the right edge of the pellet bed and generally centered
in the pellet growth zone.

It 1s important to correlate the width of the caustic
solution stream to the width of the raw batch material
feed stream. The pelletizing operation can tolerate a
caustic solution spray stream narrower than the raw
materials feed stream but 1t cannot tolerate the inverse.
The caustic spray should be centered generally along
the centerline of the pellet growth zone 62 and 1t
should be centered with respect to the dry material
feed stream. The caustic solution spray stream should
have a width from slightly less than the width of the raw
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8

material feed stream to a width about 30% less than the
width of the material feed stream.

If the pellets in the pellet growth zone 62 to the left
of the batch feed stream are wetted by having a caustic
solution stream wider than the batch feed stream, such
pellets will continue to grow by picking up any small
particles on the disc or particles loosely bonded to
other pellets. This type of pellet growth is difficult to
control and the result is 2 non-unitform pellet chemistry
and a pelletizing disc that is susceptible to instability.
Such disc operation produces various sized pellets over
a period of time.

If the pellets to the right of the batch feed are wetted,
the nuclei or seed pellets in Stream 1 will tend to con-
glomerate together. This will upset the cntical se-
quence of pellet formation and growth which occurs in
normal disc operation. This condition will quickly re-
sult in the loss of stability on the pelletizing disc and the
production of random size pellets.

Also of concern to use is the prevention of raw mate-
rials feeding onto pellets or nuclei not wetted by the
caustic spray stream. The feeding of excessive amounts

of dry materials into the right portion of the feed
stream will result 1n the over production of nuclei or
seed pellets and the occurence of un-nucleated raw
materials in the disc. The size of the output pellets will
quickly begin to decrease and eventually will reach a
very small size, thereby introducing drying and melting
difficulties.

Feeding dry batch materials into the left portion of

the pellet growth zone 62 without the application of
sufficient caustic solution will result in some chemical
stratification as the finer material will adhere to the

finished pellets, while the coarser materials will sift
through the pellet bed on the disc. Also the fine materi-
als will only be loosely bonded to the finished pellets.
These loosely bonded matenials are quickly abraided
from the pellets resulting in dusting’problems when the
pellets are handled after drying. . '

The exact location for the water stream, caustlc soda
solution stream and the batch feed material stream are
not as critical as previously discussed points on align-
ment. Two points must be considered when- locating
the batch feed material stream. First, the batch mate-
rial feed stream should be near the w:dest part of the

zone of the pelletizing disc into which the dry feed

materials are to-be discharged. Secondly, the batch

feed materials should be upstream of the pan edge
enough to allow some pellet rolling to compact and dry
the pellets before they roll against the pan edge.

The location of the caustic soda solution stream
along the pellet growth zone is not very critical. It is
preferred that the caustic stream be located upstream
of the batch feed material stream. The amount of varia-
tion and distance between the caustic spray and the dry
material feed spray is fairly flexible. The water spray
location 1s not as critical as the other feeds. The water
spray 1s necessary to allow some control over pellet
size. This water spray should be located in the pellet
forming zone and should be as wide as the caustic
spray. A wide spray is preferred for uniform dispersion
purposes. The preferred placement along the stream is
upstream of the batch feeds but it 1s not critical as
downstream placements can also be used.

In the preterred embodiment, the mixing of the raw
materials is accomplished by use of a mixer 12. Other
devices which develop a mixing action may be em-
ployed to mix the materials. Also, it is possible to con-
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tinuously ‘weight materials being delivered from the
storage bins to that predetermined amounts of materi-
als are placed on the feed belt. If a continuous weighing
system 1s employed, the materials placed on the belt
will be in a side by side or overlying condition and will
be 1n a proper proportion to be fed directly to the pel-
letizing disc. Thus, as used in the claims, the word
“mixing”’ covers not only the mixing in a mixer, a rotat-
Ing drum or other device, but is also covers continu-

ously weighing the materials as they are delivered from

their storage bins with placement of such materials on
a feed belt in a side by side or overlying relationship.
There has been disclosed herein a process for making

3

10

pellets on a pelletizing disc. In view of the teachings of {5

this specification, many modifications on this invention
will be apparent to those skilled in the art. It is intended
that all modifications which fall within the true spirit
and scope of this invention be included within the
scope of the appended claims.

We claim:

1. A method of pelletizing glass bateh materials in-
cluding commercially available sand, soda ash (sodium
carbonate), salt cake (sodium sulfate), other minor
glass forming materials, dolomite having an average
(statistical mean) particle size less than 15 microns,
and limestone having an average (statistical mean)
particle size less than 250 microns which comprises the
steps of:

mixing the glass batch materials together;

establishing on a rotating pelletizing disc a pelletizing

regime in which three zones of pelletization exist in
the form of a pellet nucleation zone, a pellet
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growth zone, and.a pellet tumbling zone; each of ..

the zones existing generally from the top of the
~ pelletizing disc downwardly over an area of the
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pelletizing disc with each zone having a decernable
width;

adding a prescribed amount of water to a portion of
the pellet growth zone;

adding a prescribed amount of a caustic soda solution
to a portion of the pellet growth zone spaced down-
wardly from the top of the zone, the caustic addi-
tion being in the form of a wide stream generally
centered with respect to the centerline of the pellet
growth zone and spread across a substantial por-
tion of the width of the pellet growth zone; and

adding a prescribed amount of the mixed glass batch
materials to a portion of the pellet growth zone
spaced downwardly from the caustic addition posi-
tion, the mixed batch materials addition being in
the form of a wide stream generally centered with
respect to the centerline of the pellet growth zone

and spread across a substantial portion of the width
of the pellet growth zone, the caustic addition
stream being in the range from slightly less than the
width of the glass batch materials addition stream
with both addition streams being centered with
respect to each other.

2. The method of claim 1 wherein: the pellet growth
zone and the pellet nucleation zone are separate.

3. The method of claim 1 wherein: the pellet growth
zone and the pellet nucleation zone are combined.

4. The method of claim 1 wherein: the glass batch
materials addition stream is iocated generally over the
widest portion of the pellet growth zone.

5. The method of claim 1 wherein: the water added to
the pellet growth zone is added 1n a stream above the
caustic addition stream and generally centered with
respect to the centerline of the pellet growth zone, the
water addition stream having a width generally equal to

the width of the caustic addition stream.
- - 3 - 3 * S -
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